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of the volatile matter may occur and the products pass
gradually into the combustion region.
Results 011 the combustion of gaseous and other com-
bustibles rising from the fuel-bed, in the combustion space
are embodied in the report of the TI.S. Bureau of Mines by
Kreisinger, Augustine and Ovitz (13) employing an exception-
ally long chamber fitted to a mechanically staked fuel-bed.
The completeness of combustion with a given size of com-
bustion space was shown to depend on the excess of air and
the rate of firing of the coal. The smaller the excess air or
the more rapid the xate of firing the less completely are the
gases burned, The effect of the composition of the coal on
the required combustion space was of first importance. It
was shown that the required volume of combustion space is
approximately in direct proportion to the product of tke
percentage of the volatile matter and a factor indicative of
quality. The indication of the quality of the volatile matter
is the ratio of volatile carbon to available hydrogen. The
more carbon in the volatile matter the more difficult tke latter
is to burn, Tke size of the combustion space required for a
given, set of conditions also appeared to be proportional to
tke percentage of oxygen in the coal, reckoned moisture and
ash free, probably because this factor is an index of the stage
of the carbonization of the original plant substance and that
this latter has a direct effect on the burning properties.
A point of extreme importance in the combustion of gases
rising from tke fuel-bed emerged from these investigations.
It was demonstrated that the percentage of excess air which
gives tke best results in any steam generating apparatus
varies both with the size of furnace and tke type of fuel.
In two spaces burning the same fuel btit having different
sizes of combustion space, tke one with tke smaller combustion
space will require more excess air for the best results than tke
one with the larger combustion space. Also, of two furnaces
exactly alike in size but having different coals, the one burning
tke coal lower in volatile matter and oxygen gives tke best
results with lower excess of air than is necessary for tke best
results in the other furnace with the coal richer in volatiles